Flow cytometric assay for genotyping cytochrome p450 2C9 and 2C19: comparison with a microelectronic DNA array.
Cytochrome p450 (CYP) 2C9 and 2C19 metabolize a wide range of therapeutically important drugs. Genetic polymorphisms in the CYP2C9 and CYP2C19 genes result in variations in drug response. To correlate the dose required for therapeutic drug efficacy with genotype, accurate and reliable methods for detecting single nucleotide polymorphisms (SNPs) of CYP2C9 and CYP2C19 are required. We evaluated two technologies for genotyping CYP2C9 (*2 and *3 alleles) and CYP2C19 (*2 and *3 alleles). We developed a multiplexed flow cytometric assay based on the Luminex xMAP system and oligonucleotide-tagged Universal Array microspheres. The Luminex assay was compared with the eSensor DNA detection system, provided by Motorola Life Sciences. Genotypes determined by the two methods were confirmed by sequence analysis. Of the 101 whole-genome amplified DNA samples genotyped by the Luminex method, 15 (14.8%) were heterozygous and 1 was homozygous for the CYP2C9*2 polymorphism. For the CYP2C9*3 polymorphism, 13 (12.9%) were heterozygous and 1 was homozygous. Two samples had the CYP2C9*2/*3 genotype. For CYP2C19*2, 17 (16.8%) of the samples were heterozygous and one was homozygous. The CYP2C19*3 polymorphism was not found. Genotypes determined by the Luminex assay were in complete concordance with the eSensor SNP assay results. A dilution study showed that 1.5 ng of nucleic acid was adequate for PCR and subsequent detection of SNPs by the Luminex assay. The within run and between run coefficients of variance (CVs) for allelic ratios determined by the Luminex procedure were found to be <or=4.1% and <or=9.1%, respectively, for the alleles present. Both the in-house Luminex method and the eSensor trade mark DNA detection system reproducibly and unambiguously genotyped SNPs of CYP2C9 and CYP2C19 in the samples tested.